Hybrid Core-Shell Nanoparticles as Multifunctional Tools in Brain Cancer Theranostics by Brachi, Giulia et al.
04 August 2020
POLITECNICO DI TORINO
Repository ISTITUZIONALE
Hybrid Core-Shell Nanoparticles as Multifunctional Tools in Brain Cancer Theranostics / Brachi, Giulia; Menichetti, Luca;
Mikheev, Andrei; Ferrari, Mauro; Mattu, Clara; Ciardelli, Gianluca. - ELETTRONICO. - (2019). ((Intervento presentato al
convegno 30th Annual Conference of the European Society for Biomaterials tenutosi a Dresden (DE) nel September, 9-
13 2019.
Original
Hybrid Core-Shell Nanoparticles as Multifunctional Tools in Brain Cancer Theranostics
Publisher:
Published
DOI:
Terms of use:
openAccess
Publisher copyright
(Article begins on next page)
This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository
Availability:
This version is available at: 11583/2761001 since: 2019-10-17T12:34:39Z
European Society for Biomaterials
	
Hybrid	Core-Shell	Nanoparticles	as	Multifunctional	Tools	in	Brain	Cancer	Theranostics	
	
	
Brachi	Giulia,	Menichetti	Luca,	Mikheev	Andrei,	Ferrari	Mauro,	Mattu	Clara,	Ciardelli	Gianluca	
	
	
Introduction	
Glioblastoma	multiforme	(GBM)	is	the	most	common	primary	brain	tumor	in	adults.	Because	of	its	
aggressive	 and	 infiltrative	 nature,	 efficient	 treatment	 with	 systemic	 chemotherapy	 remains	 a	
major	challenge1.		
In	 this	work,	hybrid	core-shell	polymer	nanoparticles	 (PNPs)	 for	concomitant	 loading	of	multiple	
payloads	 and	 imaging	 agents	 were	 designed	 and	 characterized	 for	 the	 intracranial	 (i.c.)	 drug	
delivery	in	GBM.		
	
Experimental	Methods	
PNPs	were	 prepared	 via	 a	 nanoprecipitation/self-assembly	method	 to	 obtain	 a	 hybrid	 structure	
composed	of	a	cell	membrane-friendly	lipid	outer	shell	for	long	circulation	and	ready	conjugation	
with	 imaging	 agents	 and	 a	 polymer	 core	 of	 multi-block	 polyurethanes	 (PURs)	 to	 host	 multiple	
payloads.		
PNPs	 labeled	 with	 an	 infra-red	 dye	 and	 loaded	 with	 a	 fluorescent	 molecule	 simulating	 a	
therapeutic	payload,	were	i.c.	administered	in	highly	 infiltrative	GBM	model2	and	their	transport	
kinetics	were	investigated	using		different	2D/3D	imaging	techniques.		
	
Results	
PNPs	showed	high	loading	efficiency	and	remarkable	imaging	capabilities,	showing	high	selectivity	
as	MRI	contrast	agents	as	well	as	a	high	Contrast	to	Noise	Ratio	(CNR)	in	fluorescent/photoacustic	
imaging3.		
PURs	 PNPs	 demonstrated	 potential	 to	 combine	 imaging	 and	 therapy,	 high	 tissue	 penetration	
ability,	 long-term	 retention	 inside	 the	 brain,	 warranting	 further	 investigation	 as	 theranostic	
nanocarriers	in	GBM.	
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